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How to Use This Document

This document is designed to provide you with information about the products available through the EOSDIS
system in the TRMM and AM-1 timeframes. If you already know the product name, the name may be found in
the summary List of Products beginning on page ix by either the Product ID or the Data Set Name. Both the
Product ID and the Data Set Name will direct you to the page number on which you will find the corresponding
Product Description and other information.

If you are beginning your research into what products are available through MTPE, you may choose to
investigate the twelve science chapters in this document beginning with the Radiance and Imagery products.
Data sets are grouped by these classifications, which are derived from the twenty-four EOS critical science
measurements. Each category provides a framework for understanding the science objectives as well as
providing a thumbnail sketch of what the product is designed to do. Investigators may also cross-reference
products by their source instrument and archive. That information, as well as page numbers, is provided in the
List of Products.

Investigators and educators should realize that additional information about the products will emerge
as the time grows closer to launch of the TRMM and AM-1 missions. An electronic version of the Data
Products Handbook will be available online at the EOS Project Science Office Home Page
(http://eospso.gsfc.nasa.gov/eospso_homepage.html).

This document also contains information about the EOSDIS Distributed Active Archive Centers (DAACS) and
the EOS instrument teams. Access information about the DAACs is contained in Chapter Two. Information
about the TRMM and AM-1 instrument teams is contained in Chapter Three.
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Abstract

The MTPE/EOS Data Products Handbook provides high level descriptions of the
science and instrument data sets that will be produced from the Tropical Rainfall
Measuring Mission (TRMM) and the first Earth Observing System (EOS)
satellite (AM-1). These data sets, which will provide essential information for
science and policy research in the areas of globa change and Earth system
science, will be distributed to the user community through the EOS Data and
Information System (EOSDIS). The data set descriptions in the MTPE/EOS Data
Products Handbook include product descriptions, research and application
information, information about precursors to the EOS data, suggested reading,
and summary information on product coverage, resolution, and contacts. The
MTPE/EOS Data Products Handbook is a companion to the MTPE/EOS
Reference Handbook (Asrar and Greenstone, 1995) and EOS. Science Strategy
for the Earth Observing System (Asrar and Dozier, 1994).

Data Products Handbook Vol. |



Table of Contents

LISt OF PrOTUCES ......cveeectiest ettt seneaes iX
Chapter One [T gL oo (17 1o o DO USSR 1
Chapter TWO ~ BACKGIOUNG .......cviuiieiiieeteriet ettt e bbbt b et nn e 7
Chapter Three  Instrument Data ProCeSSING OVEINVIEW .........ceruiiriririiieriiisienesiesesie s sseessem 15
Chapter Four Radiance and Imagery PrOQUCES..........ccciriereeeeesese ettt 41
Chapter Five Precipitation and Atmospheric HUMIItY .....cccoveeiiieie e 73
Chapter Six ~ Cloud and Aerosol Properties and Radiative Energy FIUXES........ccoooeirieniveiiecnenieree 103
Chapter Seven [ To 0110 oo USSR TRUP PP RSSR 143
Chapter Eight TropoSPhEriC CREMISIIY ..ot 149
Chapter Nine  AtmMOSPhEriC TEMPEIEIUIES.......cccirerieerieirieie ettt sttt st s bbb sn e 157
Chapter Ten LA SO 167
Chapter Eleven Pressure and HEIGNLS. ........ccoiieeeee ettt s 181
Chapter Twelve  Surface Temperatures of Land and Oceans, Fire Occurrence, and Vol canic Effects......... 187
Chapter Thirteen  Vegetation Dynamics, Land Cover, and Land Cover Change..........ccccooviriieneeicnicnieniene 199
Chapter Fourteen Phytoplankton and Dissolved Organic Matter ...........ccooeereenneennesesiee e 213
Chapter Fifteen = SnOW and SEATCE COVEY ......oiiiiiiiiieierie et s 225
Appendices

Appendix A 0T 01150 0 1 - PSS

Appendix B e (01010 1 TSSO TPUSPR

Appendix C REFEIEINCES.....eeeee bbbt b b b e e et a e b st be e e e e

Figure 1. Geographic Distribution of EOSDIS DAACs
Figure 2. TRMM Instrument Algorithms and Products

Figure 3. Flow Diagram Showing Interaction of TRMM Ground-Based Radar Validation Products............cccoeeevivcerenene. .19
Figure 4. LIS DA FIOW ...ttt b et a bt e s e s e b et b e se s e bt e se e bens st e se s ebene et eneesebe e eseneabesereas .2
Figure5. ASTER Data Product ATChITECIUIE .......c.civeviiiieirietiiseest ettt sttt sa bt e e s ese e se e s aesesennan .23
Figure 6. Simulated ASTER Images of CUpPrite, NEVAHA ..........ccieiiieiieicisseieseess ettt saenn .24
Figure7. CERES DEIAFIOW ...ttt bbbt be bbb bbbttt bbbt .26
Figure 8. Flow Diagram Showing Interrelationship of MODIS Atmosphere, Land, and Ocean Products............ccceeeeenne. LA
Figure 9. Flow Diagram Showing Interrelationship of MODIS Atmosphere ProduCES ..........ccverrerneeennnneeecesesee . 3B
Figure 10. Flow Diagram Showing Interrelationship of MODIS Land ProdUCES...........cceeerinirrninenneeieeeeceesese s A
Figure 11. Flow Diagram Showing Interrelationship of MODIS OCean PrOUCES ..........ccueueeeuieiinirininirerrsisieeese e .3
Figure 12. Typical 6-Hour Cycle 0f the GEOS DAS ...ttt bbbttt .3
Figure 13. RGB CompOoSIte, JANUAIY 198D .....ccooiiiriieeieieieieieieieiei ettt bbb bbbttt enenn LR
Figure 14. RGB Composite, JUIY 1989 ........coveierirerieirieiieieie e

Figure 15. Satellite-Gauge Estimate of Precipitation for July 1994 (in mm/mo)

Figure 16. Total Precipitable WELEN .........c.cocoivirerrrrrsrese e .
Figure 17. A0SOl OPLICA THICKINESS ...ttt bbb ettt ne s ne e en st enenas .108
Figure 18. Cloud Optical Thickness and Effective RAJIUS..........ccveiiiiiiiirenisresisses s e 110
Figure 19. HIRS Probability Of CIITUS.......c.toiiiiiieiieieicieti sttt ettt n bbb J111
Figure 20. ClOUA IMBSK ..ttt bbb bbbt ee bbbt e e e bbb bbb 113
Figure 21. Longwave Radiation from CERES ERBE-Like Processing

Figure 22. CERES TOA Longwave FIUX .........ccccunee.
Figure 23. Longwave and Shortwave Heating Rates
Figure 24. HUITICANE Ol ...ttt bbbt b bbbt ettt pen bt .145
Figure 25. Annual SUMMENY (LIGNENING) ©.veveverieireieeess s e nen et s 147
Figure 26. Simulation of MOPITT Level-2 carbon monoxide data product

for one day of observations for January climatological CONAITIONS ..........ccceireririirieienereee e .151
Figure 27. Simulation of MOPITT Level-2 methane data product

for one day of observations for January climatological CONItioNS ..........ccccerrrnicieeiee s .154

Figure 28. MODIS Atmospheric Profiles

Data Products Handbook Vol. | vii


Table of Contents
To access a specific chapter, click on its listing or page number .


Figure 29.

Figure 30
Figure 31
Figure 32
Figure 33

Figure 34

Figure 35
Figure 36

Figure 37
Figure 38
Figure 39
Figure 40

Table 1.
Table 2.
Table 3.
Table 4.

Annual Average Surface Streamline and Vector Magnitude Patterns

for the Western TropiCal PACITiC .......cciv ittt sttt st nrennen 170
NOAA/AVHRR Detected High Temperature Sources: June 25, 1992.........ccccoveneierieneneienese e 194
Global Infrared Sea SUrface TEMPEIGLUIE ..........coi ittt st sbe e 196
Changesin Pacific SST DU 0 El NifI0 ......cccoeiririiiirereseese e e 196

Global Distribution of the Six Canopy Structure Based V egetation Classes Required for

Carbon, Water and Climate Modeling, Derived from AVHRR Pathfinder Data..........cccccoeeeeceeneen 203

Global Leaf Arealndex Estimated with the NDVI-LAI Relationships Derived from the
Radiative Transfer Model and Applied to the Advanced Very High Resolution Radiometer

(AVHRR) Pathfinder NDVI DEta SEL ......cocouvveueueririneririeieeienese sttt ses s 206
Global Net Primary Production DUFNG 1987 .........cccoeeieirieirieinieeeseesiesesie e 209
Growing Season Average NDV1 of Asia Derived from the

Advanced Very High Resolution (AVHRR) Pathfinder Data Set...........coveeveencenceneeneseeneees 211
East Coast OCeaN COlOr IMAJE .......coviirieiiriiirie ettt e b e b seenn 217
Detection and Identification of Algal BIOOMS...........cccvvireiieerieie e s 219
Global Ocean Phytoplankton BiOMaSS..........cceieieeieiieiiesiesieeeesesrestesiesaeessessesieseesssssssessess seessessensm 224
Result of Applying the SNOMARP AIGOriThm ..o s 227

Tables

The 24 Critical EOS SCIENCE M EASUMEIMENTS.......c.crvirererrierireresreresereese s sesesese e sessens ssesesssnenas 2
Data Set ProCESSING LEVEIS.......cv ittt sttt et b s besbe s besre st e tesee st enseneeneen 4
Coverage Characteristics of the Instruments on TRMM and AM-1 ..o 9
Access Information for the EOSDIS Distributed Active Archive CEnters.........ccoovrenenierenenereeseenen 12

Data Products Handbook Vol. |

viii



E

Proc Instru- Page
Product ID Data Set Name Lvl ment Chapter *DAAC #
TRMM

TRMM 1B-01 VIRS Calibrated Radiances 1B VIRS Radiance and Imagery Products GSFC 44

TRMM 1B-11 TMI Calibrated Brightness Temperatures 1B TMI  Radiance and Imagery Products GSFC 45

TRMM 1B-21 PR Radar Total Power, Noise 1B PR Radiance and Imagery Products GSFC 46

TRMM 2A-12 TMI Surface Rainfall & Vertical Structure 2A TMI  Precipitation and Atmospheric ~ GSFC 80
Humidity

TRMM 2A-21 PR Surface Cross-Section as Function of Scan Angle 2A PR Precipitation and Atmospheric GSFC 77
Humidity

TRMM 2A-23 PR Rain Occurrence and Rain Type & Bright Band Height 2A PR Precipitation and Atmospheric GSFC 78
Humidity

TRMM 2A-25 PR Range Profiles of Rain and Water Content 2A PR Precipitation and Atmospheric GSFC 79
Humidity

TRMM 2B-31 TRMM Combined Surface Rainfall Rate & Vertical Structure 2B comb.  Precipitation and Atmospheric GSFC 81
Humidity

TRMM 3A-11 TMI Surface Rainfall 3A TMI  Precipitation and Atmospheric GSFC 82
Humidity

TRMM 3A-25 PR Accumulated Rainfall & Vertical Structure 3A PR Precipitation and Atmospheric GSFC 83
Humidity

TRMM 3A-26 Combined Accumulated Surface Rainfall 3A  comb. Precipitation and Atmospheric GSFC 83
Humidity

TRMM 3B-31 Combined Accumulated Rainfall and Vertical Structure 3B comb.  Precipitation and Atmospheric GSFC 84
(TRMM combined) Humidity

TRMM 3B-42 Combined Instrument Rain Calibration 4 comb.  Precipitation and Atmospheric GSFC 85
Humidity

TRMM 3B-43 Combined Instrument 1-Degree Rainfall 4 comb.  Precipitation and Atmospheric GSFC 85
Humidity

TRMM GV2A-53 GV Radar Site Rain Map 2A GV Precipitation and Atmospheric ~ GSFC 87
Humidity

TRMM GV2A-54 GV Radar Site Convective/Stratiform Map 2A GV Precipitation and Atmospheric GSFC 88
Humidity

TRMM GV2A-55 GV Radar Site Reflectivities 2A GV Precipitation and Atmospheric GSFC 89
Humidity

* MTPE isevaluating afederated, fully competed EOSDIS at the time of this document’ s devel opment. The product/DAAC relationship is current as of
Spring 1996 but is subject to change.
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Proc Instru- Page
Product ID Data Set Name Lvl ment Chapter *DAAC #

TRMM GV3A-53 GV 5 Day Site Rain Map 3 GV Precipitation and Atmospheric GSFC 90
Humidity

TRMM GV3A-54 GV 30 Day Site Rain Map 3 GV Precipitation and Atmospheric GSFC 91
Humidity

TRMM GV3A-55 GV Monthly 3-D Structure 3 GV Precipitation and Atmospheric GSFC 92
Humidity

ASTER

AST 01 ASTER Reconstructed, Unprocessed Instrument Data 1A ASTER Radiance and Imagery Products EDC 63

AST 03 ASTER Registered Radiance at Sensor 1B ASTER Radiance and Imagery Products EDC 64

AST 04 ASTER Brightness Temperature at Sensor 2 ASTER Radianceand Imagery Products EDC 65

AST 05 ASTER Surface Emissivity 2  ASTER Surface Temp. Land & Ocean EDC 197
Fire Occurrence and Volcanic
Effects

AST 06 ASTER Decorrelation Stretch 2 ASTER Radianceand Imagery Products EDC 66

AST 07 ASTER Surface Reflectance 2 ASTER Radianceand Imagery Products EDC 67

AST 08 ASTER Surface Kinetic Temperature 2 ASTER Surface Temp. Land & Ocean EDC 197
Fire Occurrence and Volcanic
Effects

AST 09 ASTER Surface Radiance 2 ASTER Radiance and Imagery Products EDC 67

AST 13 ASTER Polar Surface and Cloud Classification 2 ASTER Cloud & Aerosol Propertiesand  EDC 132
Radiative Energy Fluxes

AST 14 ASTER Digital Elevation Models (DEMs) 2 ASTER Radianceand Imagery Products EDC 69

CERES

CER/BDS Bi-Directional Scan Product (BDS) 1B CERES Radianceand Imagery Products LaRC 71

CER/ES-8 ERBE-Like Product, Unfiltered Radiances, TOA Fluxes (ES-8) 2 CERES Cloud & Aerosol Propertiesand LaRC 118
Radiative Energy Fluxes

CER/ES-9 Earth Radiation & Atmospheric Data ERBE-Like Product (ES-9) 3 CERES Cloud & Aerosol Propertiesand LaRC 120
Radiative Energy Fluxes

CER/ES4 Gridded Fluxes - ERBE-Like Product (ES-4) 3 CERES Cloud & Aerosol Propertiesand  LaRC 120
Radiative Energy Fluxes

CER/EA-G Gridded Fluxes - ERBE-Like Product (ES-4G) 3 CERES Cloud & Aerosol Propertiesand LaRC 120

Radiative Energy Fluxes

* MTPE isevaluating afederated, fully competed EOSDIS at the time of this document’ s devel opment. The product/DAAC relationship is current as of
Fall 1996 but is subject to change.
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Proc Instru- Page
Product ID Data Set Name Lvl ment Chapter *DAAC #
CER/SSF Single Satellite Footprint TOA and Surface Flux and Clouds (SSF) 2 CERES Cloud & Aerosol Propertiesand LaRC 122
Radiative Energy Fluxes
CER/CRS Single Satellite CERES Footprint Radiative Fluxes and Clouds 2 CERES Cloud & Aerosol Propertiesand LaRC 124
(CRS) Radiative Energy Fluxes
CER/FSW Hourly Gridded Single-Satellite Fluxes and Clouds (FSW) 3 CERES Cloud & Aerosol Propertiesand LaRC 126
Radiative Energy Fluxes
CER/SYN Synoptic Radiative Fluxes and Clouds (SYN) 3 CERES Cloud & Aerosol Propertiesand LaRC 127
Radiative Energy Fluxes
CER/AVG Regional Average Data Product (AVG) 3 CERES Cloud & Aerosol Propertiesand LaRC 129
Radiative Energy Fluxes
CER/ZAVG Zonal and Global Monthly Average Data Product (ZAVG) 3 CERES Cloud & Aerosol Propertiesand LaRC 129
Radiative Energy Fluxes
CER/SFC Gridded Single Satellite Fluxes and Clouds (SFC) 3 CERES Cloud & Aerosol Propertiesand LaRC 130
Radiative Energy Fluxes
CER/SRBAVG Monthly TOA and Surface Radiation Budget Averages (SRBAVG) 3 CERES Cloud & Aerosol Propertiesand LaRC 131
Radiative Energy Fluxes
LIS
LIS01 LIS Pulse/Background 1A LIS Radiance and Imagery Products LIS 47
SCF
LIS02 LIS Image Attributes 1B LIS Precipitation and Atmospheric LIS 146
Humidity SCF
LIS03 LIS Event Statistics 1B LIS Precipitation and Atmospheric LIS 146
Humidity SCF
LIS04 LIS Group Statistics 1B LIS Precipitation and Atmaospheric LIS 146
Humidity SCF
LIS05 LIS Flash Statistics 2 LIS Precipitation and Atmospheric LIS 146
Humidity SCF
LIS06 LIS Area Statistics 2 LIS Precipitation and Atmospheric LIS 146
Humidity SCF
LISO7 LIS Flash Density 2 LIS Precipitation and Atmospheric LIS 146
Humidity SCF
LIS08 LIS 2.5deg x 2.5 deg Equal Angle Monthly Grid 2 LIS Precipitation and Atmospheric LIS 146
Humidity SCF
LIS09 L1S 500 km x 500 km Equal Area Monthly Grid 2 LIS Precipitation and Atmospheric LIS 146
Humidity SCF

* MTPE isevaluating afederated, fully competed EOSDIS at the time of this document’ s devel opment. The product/DAAC relationship is current as of
Spring 1996 but is subject to change.
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Proc Instru- Page
Product ID Data Set Name Lvl ment Chapter *DAAC #

LIS10 LIS Orbit Attributes 3 LIS Precipitation and Atmospheric LIS 146
Humidity SCF

LIS11 LIS Threshold Attributes 3 LIS Precipitation and Atmospheric LIS 146
Humidity SCF

LIS12 LIS Browse Area 3 LIS Precipitation and Atmospheric LIS 146
Humidity SCF

LIS13 LIS Vector Statistics 3 LIS Precipitation and Atmospheric LIS 146
Humidity SCF

LIS14 LIS Metadata Description 3 LIS Precipitation and Atmospheric LIS 146
Humidity SCF

LIS15 LIS Summary Data 3 LIS Precipitation and Atmospheric LIS 146
Humidity SCF

LIS16 LIS Flash Rate Data 3 LIS Precipitation and Atmospheric LIS 146
Humidity SCF

LIS17 LIS Ephemeris Data 3 LIS Precipitation and Atmospheric LIS 146
Humidity SCF

LIS18 LIS Event Rate Sets 3 LIS Precipitation and Atmospheric LIS 146
Humidity SCF

MISR

MIS 01 MISR Reformatted Annotated Product 1A MISR  Radiance and Imagery Products LaRC 58

MIS 02 MISR Radiometric Product 1B MISR  Radiance and Imagery Products LaRC 59

MIS 03 MISR Geo-rectified Radiance Product 1B MISR  Radiance and Imagery Products LaRC 60

MIS 04 MISR TOA and Cloud Product 2 MISR Cloud & Aerosol Propertiesand LaRC 114
Radiative Energy Fluxes

MIS 05 MISR Aerosol and Surface Product 2 MISR  Cloud & Aerosol Propertiesand  LaRC 115
Radiative Energy Fluxes

MIS 06 MISR Global Radiation Product 3 MISR Cloud & Aerosol Propertiesand LaRC 114
Radiative Energy Fluxes

MIS 07 MISR Global Cloud Product 3 MISR Cloud & Aerosol Propertiesand LaRC 114
Radiative Energy Fluxes

MIS 08 MISR Global Aerosol Product 3 MISR Cloud & Aerosol Propertiesand LaRC 115
Radiative Energy Fluxes

MIS 09 MISR Global Surface Product 3 MISR Cloud & Aerosol Propertiesand LaRC 115
Radiative Energy Fluxes

* MTPE isevaluating afederated, fully competed EOSDIS at the time of this document’ s devel opment. The product/DAAC relationship is current as of
Fall 1996 but is subject to change.
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MIS 10 MISR Ancillary Geographic Product 1B MISR Radiance and Imagery Products LaRC 61
MIS11 MISR Ancillary Radiometric Product 1B MISR  Radiance and Imagery Products LaRC 62
MIS12 MISR Aerosol Climatology Product 2 MISR Cloud & Aerosol Propertiesand  LaRC 117
Radiative Energy Fluxes
MODIS
MOD 01 MODIS Level-1A Radiance Counts 1A MODIS Radiance and Imagery Products GSFC 48
MOD 02 MODIS Level-1B Calibrated, Geol ocated Radiances 1B MODIS Radianceand Imagery Products GSFC 49
MOD 03 MODIS Geolocation Data Set 1B MODIS Radiance and Imagery Products GSFC 50
MOD 04 MODIS Aerosol Product 2 MODIS Cloud & Aerosol Propertiesand GSFC 107
Radiative Energy Fluxes
MOD 05 MODIS Tota Precipitable Water 2 MODIS Precipitation and Atmospheric GSFC 93
Humidity
MOD 06 MODIS Cloud Product 2 MODIS Cloud & Aerosol Propertiesand GSFC 109
Radiative Energy Fluxes
MOD 07 MODIS Atmospheric Profiles 2 MODIS Atmospheric Temperatures GSFC 164
MOD 08 MODIS Gridded Atmospheric Product 3 MODIS Cloud & Aerosol Propertiesand GSFC 93,
Radiative Energy Fluxes 107,
109,
156
MOD 09 MODIS Surface Reflectance; Atmospheric Correction Algorithm 2 MODIS Radiance and Imagery Products GSFC 51
Products (also called Spectral Reflectance)
MOD 10 MODIS Snow Cover 2 MODIS Snow and Sealce Cover NSIDC 228
MOD 11 MODIS Land Surface Temperatures (LST) and Emissivity 2&3 MODIS Surface Temp. Land & Ocean, EDC 191
Fire Occurrence and Volcanic
Effects
MOD 12 MODIS Land Cover/Land Cover Change 3 MODIS Radianceand Imagery Products EDC 202
MOD 13 MODIS Vegetation Indices: The Normalized Difference Vegetation 2 MODIS Veg. Dynamics, Land Cover, & EDC 204
Index (NDV1) and an Enhanced, Modified Vegetation Index (MV1) Land Use Change
MOD 14 MODIS Therma Anomalies— Fires and Biomass Burning 2&3 MODIS Surface Temp. Land & Ocean, EDC 193
Fire Occurrence and Volcanic
Effects
MOD 15 MODIS Leaf Arealndex (LAI) & Fraction of Photosynthetically 4  MODIS Veg. Dynamics, Land Cover, & EDC 205

Active Radiation (FPAR)

Land Use Change

* MTPE isevaluating afederated, fully competed EOSDIS at the time of this document’ s devel opment. The product/DAAC relationship is current as of
Spring 1996 but is subject to change.
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MOD 16 MODIS Evapotranspiration 3 MODIS Veg. Dynamics, Land Cover, & 207
Land Use Change

MOD 17 MODIS Vegetation Production and Net Primary Productivity (NPP) 4  MODIS Veg. Dynamics, Land Cover, & EDC 208
Land Use Change

MOD 18 MODIS Normalized Water-L eaving Radiance 2&3 MODIS Radianceand Imagery Products GSFC 54

MOD 19 MODIS Pigment Concentration 2&3 MODIS Phytoplankton and Dissolved GSFC 216
Organic Matter

MOD 20 MODIS Chlorophyll Fluorescence 2&3 MODIS Phytoplankton and Dissolved GSFC 218
Organic Matter

MOD 21 MODIS Chlorophyll a Pigment Concentration 2&3 MODIS Phytoplankton and Dissolved GSFC 219
Organic Matter

MOD 22 MODIS PAR (Photosynthetically Active Radiation) 2&3 MODIS Radiance and Imagery Products GSFC 55

MOD 23 MODIS Suspended-Solids Concentration 2&3 MODIS Phytoplankton and Dissolved GSFC 216
Organic Matter

MOD 24 MODIS Organic Matter Concentration 2&3 MODIS Phytoplankton and Dissolved GSFC 216
Organic Matter

MOD 25 MODIS Coccolith Concentration 2&3 MODIS Phytoplankton and Dissolved GSFC 221
Organic Matter

MOD 26 MODIS Ocean Water Attenuation Coefficient 2&3 MODIS Phytoplankton and Dissolved GSFC 216
Organic Matter

MOD 27 MODIS Ocean Primary Productivity 2&3 MODIS Phytoplankton and Dissolved GSFC 223
Organic Matter

MOD 28 MODIS Sea Surface Temperature (SST) 2&3 MODIS Surface Temp. Land & Oceans, GSFC 195
Fire Occurrence and Volcanic
Effects

MOD 29 MODIS Sea Ice Cover 2&3 MODIS Snow and Sealce Cover NSIDC 230

MOD 31 MODIS Phycoerythrin Concentration 2&3 MODIS Phytoplankton and Dissolved GSFC 222
Organic Matter

MOD 32 MODIS Processing Framework and Match-up Database 2 MODIS Radianceand Imagery Products GSFC 56

MOD 33 MODIS Snow Cover 3 MODIS Radianceand Imagery Products NSIDC 228

MOD 34 MODIS Gridded Vegetation Indices: The Maximum Vaue 3 MODIS Veg. Dynamics, Land Cover, & GSFC 210

Composited NDV | and the BRDF-Adjusted MV Land Use Change

MOD 35 MODIS Cloud Mask 2 MODIS Cloud & Aerosol Propertiesand GSFC 112

Radiative Energy Fluxes

* MTPE isevaluating afederated, fully competed EOSDIS at the time of this document’ s devel opment. The product/DAAC relationship is current as of
Fall 1996 but is subject to change.
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MOD 36 MODIS Tota Absorption Coefficient 2&3 MODIS Phytoplankton and Dissolved GSFC 219
Organic Matter

MOD 37 MODIS Ocean Aerosol Properties 2&3 MODIS Radianceand Imagery Products GSFC 54

MOD 39 MODIS Clear-Water Epsilon 2&3 MODIS Radiance and Imagery Products GSFC 57

MOD 40 MODIS Gridded Thermal Anomalies 3 MODIS Surface Temp. Land & Oceans, EDC 193
Fire Occurrence and Volcanic
Effects

MOD 42 MODIS Sea Ice Cover 3 MODIS Snow and Sealce Cover NSIDC 230

MOD 43 MODIS Surface Reflectance, BRDF/Albedo Parameter 3 MODIS Radianceand Imagery Products EDC 53

MOD 44 MODIS V egetation Cover Conversion 3 MODIS Radianceand Imagery Products EDC 212

MOPITT
MOP 01 MOPITT Level 1B Radiance and Associated Engineering Data 1B MOPITT Radiance and Imagery Products LaRC 70
MOP 02 MOPITT CO and CH4 Data Set 2 MOPITT Tropospheric Chemistry LaRC 153
DAS

DASO01 DAS Assimilated Land/Water/Ice Flags 4 DAS Radiance and Imagery Products GSFC 72

DASO02 DAS Assimilated Soil Moisture 4 DAS  Precipitation and Atmospheric GSFC 95
Humidity

DASO03 DAS Assimilated Surface Moisture 4 DAS  Precipitation and Atmospheric GSFC 96
Humidity

DAS04 DAS Assimilated Surface Evaporation 4 DAS  Precipitation and Atmospheric GSFC 97
Humidity

DAS05 DAS Assimilated Moisture Profile 4 DAS  Precipitation and Atmospheric GSFC 98
Humidity

DAS06 DAS Assimilated Moisture Changes 4 DAS  Precipitation and Atmospheric GSFC 99
Humidity

DASO07 DAS Assimilated Moisture Flux 4 DAS  Precipitation and Atmospheric GSFC 100
Humidity

DASO08 DAS Assimilated Precipitable Water 4 DAS  Precipitation and Atmospheric GSFC 101
Humidity

DAS09 DAS Assimilated Precipitation 4 DAS  Precipitation and Atmospheric GSFC 102
Humidity

DAS10 DAS Assimilated Snow Depth 4 DAS  Snow and Sealce Cover GSFC 231

* MTPE isevaluating afederated, fully competed EOSDIS at the time of this document’ s devel opment. The product/DAAC relationship is current as of

Spring 1996 but is subject to change.



Data Products
To access a specific data product, click on its listing in the table.


E

Proc Instru- Page
Product ID Data Set Name Lvl ment Chapter *DAAC #

DAS11 DAS Assimilated Cloud Fraction 4 DAS Cloud & Aerosol Propertiesand GSFC 133
Radiative Energy Fluxes

DAS12 DAS Assimilated Cloud Mass Flux 4 DAS Cloud & Aerosol Propertiesand GSFC 134
Radiative Energy Fluxes

DAS13 DAS Assimilated Heating Rates 4 DAS Cloud & Aerosol Propertiesand GSFC 135
Radiative Energy Fluxes

DAS14 DAS Assimilated Surface Sensible Heat Flux 4 DAS Cloud & Aerosol Propertiesand GSFC 136
Radiative Energy Fluxes

DAS15 DAS Assimilated Outgoing Longwave Radiation 4 DAS Cloud & Aerosol Propertiesand GSFC 137
Radiative Energy Fluxes

DAS 16 DAS Assimilated Outgoing Shortwave Radiation 4 DAS Cloud & Aerosol Propertiesand GSFC 138
Radiative Energy Fluxes

DAS17 DAS Assimilated Incident Shortwave Radiation 4 DAS Cloud & Aerosol Propertiesand GSFC 139
Radiative Energy Fluxes

DAS18 DAS Assimilated Surface Radiation 4 DAS Cloud & Aerosol Propertiesand GSFC 140
Radiative Energy Fluxes

DAS19 DAS Assimilated Surface Albedo 4 DAS Cloud & Aerosol Propertiesand GSFC 141
Radiative Energy Fluxes

DAS 20 DAS Assimilated Temperature Profiles 4 DAS  Upper Air Temperatures GSFC 160

DAS?21 DAS Assimilated Temperature Changes 4 DAS  Upper Air Temperatures GSFC 161

DAS 22 DAS Assimilated Temperature Flux 4 DAS  Upper Air Temperatures GSFC 162

DAS?23 DAS Assimilated Tropopause Temperature & Pressure 4 DAS  Upper Air Temperatures GSFC 163

DAS 24 DAS Assimilated Surface Winds 4 DAS  Winds GSFC 171

DAS25 DAS Assimilated Wind Profiles 4 DAS  Winds GSFC 172

DAS 26 DAS Assimilated Vertical Velocity 4 DAS  Winds GSFC 173

DAS 27 DAS Assimilated Vertically Integrated Winds 4 DAS  Winds GSFC 174

DAS 28 DAS Assimilated Turbulence Profiles 4 DAS Winds GSFC 175

DAS 29 DAS Assimilated Surface Wind Stress 4 DAS  Winds GSFC 176

DAS 30 DAS Assimilated Surface Roughness 4 DAS Winds GSFC 177

DAS31 DAS Assimilated Surface Drag Coefficients 4 DAS  Winds GSFC 178

DAS 32 DAS Assimilated Planetary Boundary Layer Depth 4 DAS  Winds GSFC 179

DAS 33 DAS Assimilated Surface Pressure 4 DAS  Pressure & Heights GSFC 184

DAS 34 DAS Assimilated Geopotential Heights 4 DAS  Pressure & Heights GSFC 185

DAS 35 DAS Assimilated Ground Temperature 4 DAS  Surface Temp Land & Oceans GSFC 198

* MTPE isevaluating afederated, fully competed EOSDIS at the time of this document’ s devel opment. The product/DAAC relationship is current as of
Fall 1996 but is subject to change.
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Overview

The MTPE/EOS Data Products Handbook (DPH)
provides a brief description of the science data
products that will be available from the Earth
Observing System Data and Information System
(EOSDIS). The objective of the DPH isto promote a
broader understanding of how the EOS data
products will contribute to science research in the
understanding, analysis, and monitoring of global
climate change. Table 1 provides a listing of the 24
critical science measurements as identified by the
EOS Project Science Office and the instruments that
relate to them. This volume describes data products
that will be produced from instruments onboard the
Tropical Rainfall Measuring Mission (TRMM)
satellite and the Earth Observing System (EOS)
morning satellite (AM-1).

The information in this document was compiled
from many sources: principally, the Algorithm
Theoretical Basis Documents (ATBDs), which were
written by the science teams; abstracts and
information from the product generation engineering
effort known as the Ad Hoc Working Group on
Production (AHWGP); and preliminary information
compiled by the Science Processing Support Office
(SPSO) of the Earth Science Data and Information
System (ESDIS) Project. The data descriptions in
this reference have been reviewed by the science
team contacts for accuracy. Readers should be aware
that this reference is only the “tip of the iceberg” of
information available on the EOS data products.

DPH Volume | Organization

Chapter 1 provides aroadmap through the document
itself. Chapter 2 provides additional background on
Mission to Planet Earth (MTPE) mission objectives,
a table of key characteristics for the TRMM and
AM -1 instruments, and information on the EOSDIS
and the EOS Distributed Active Archive Centers
(DAACS).

Chapter 3 provides an overview (for each
instrument) of the process by which the data
products are derived from the instrument
observations.

Table 1. The 24 Critical EOS Science
Measurements

ATMOSPHERE

Cloud Properties
(amount, optical properties, height)

MODIS, GLAS, AMSR, MISR,
AIRS, ASTER, EOSP, SAGE |1

Radiative Energy Fluxes
(top of atmosphere, surface)

CERES, ACRIM, MODIS,
AMSR, GLAS, MISR, AIRS,
ASTER, SAGE |11

Precipitation

AMSR

Tropospheric Chemistry

(ozone, precursor gases)

TES, MOPITT, SAGE IlI, MLS,
HIRDLS, LIS

Stratospheric Chemistry
(ozone, CIO, BrO, OH, trace gases)

MLS, HIRDLS, SAGE I,
ODUS, TES

Aerosol Properties
(stratospheric, tropospheric)

SAGE Ill, HIRDLS, MODIS,
MISR, EOSP, GLAS

Atmospheric Temperature

AIRS/AMSU, HIRDLS, TES,
MODIS

Atmospheric Humidity

AIRS/MHS, MLS, SAGE I,
DFA/MR, MODIS, TES

Lightning
(events, area, flash structure)

Total Solar Irradiance

LIS

SOLAR RADIATION

ACRIM

Ultraviolet Spectral
Irradiance

LAN

Land Cover & Land Use
Change

SOLSTICE

D

ETM+/LATI, MODIS, MISR,
ASTER

Vegetation Dynamics

MODIS, MISR, ETM+/LATI,
ASTER

Surface Temperature

ASTER, MODIS, AIRS, ETM+

Fire Occurrence
(extent, thermal anomalies)

MODIS, ASTER, ETM+

Volcanic Effects
(frequency of occurrence, thermal
anomalies, impact)

MODIS, ASTER, MISR

Surface Wetness AMSR
OCEAN
Surface Temperature MODIS, AIRS, AMSR

Phytoplankton & Dissolved
Organic Matter

MODIS

Surface Wind Fields

SeaWinds, AMSR, DFA/MR

Ocean Surface Topography

(height, waves, sealevel)

| ce Sheet Topography &
Ice Volume Change

DFA/MR

CRYOSPHERE

GLAS

Sealce
(extent, concentration, motion,
temperature)

AMSR, DFA/MR, MODIS

Snow Cover

2 « Chapter One: Introduction

(extent, water equivalent)

MODIS, AMSR, ASTER,
ETM+/LATI
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Chapters 4 through 14 contain the data set
descriptions. Chapter 4 covers imagery, and raw
instrument data sets, as well as a few instrument
ancillary data sets that are the basis for numerous
other data sets with broad application to Earth
science research. Chapters 5 through 14 emphasize
the 24 science themes that have been identified as
critical measurements of the EOS program. Three
chapters — upper air temperature, winds, and
pressure and heights — include assimilated products
which do not map directly to the twenty-four critical
science EOS measurements but derive from EOS
products which map to these categories.

The purpose of this document’s grouping is to
provide a first-order indication of the kinds of
science research that the data products can be used
to support. The science themes are intended both to
focus upon the mission objectives during the early
EOS time frame and to represent a subset of the
overall MTPE science objectives, which encompass
alarger number of platforms and hence have amuch
broader scope.

The data set description chapter titles are as follows:
 Radiance and Imagery Products;
* Precipitation and Atmospheric Humidity;

* Cloud and Aerosol Properties and Radiative
Energy Fluxes,

e Lightning;

* Tropospheric Chemistry;
» Upper Air Temperatures;
» Winds;

* Pressure and Heights,

* Surface Temperature of Land and Oceans,
Fire Occurrence and Volcanic Effects;

 Vegetation Dynamics, Land Cover, Land
Use Change, and Snow Cover;

* Phytoplankton and Dissolved Organic
Matter; and

» Snow Cover and Sealce.

Readers looking for derived geophysical data (e.g.,
Sea Surface Temperature) will be most interested in
the data described in the topical sections (e.g.,
Surface Temperature of Land and Oceans), while

readers interested in dealing with large-volume data
sets such as uncalibrated instrument counts and
temperatures, calibrated radiances, and reflectivities
can refer to the Imagery and Radiances section.

It is important to understand that the science themes
given for the data products are by no means all -
inclusive. The applications envisioned today for
products will change as new uses are discovered and
as the products themselves are improved. These
improvements are likely to come after launch
through agorithm refinement, or enhancements to
input data needed for product development. Many
data sets are applicable to more than one theme.
Where more than one application is appropriate, a
listing of key science applicationsis provided for the
data set within its product summary description.

Data Product Description

The data set descriptions contain the following
information (Level 1 and radiance products contain
a subset of thisinformation):

* product description;
* research and applications;
* data set evolution;
* suggested reading; and
e product summary information
— coverage
— resolution
— wavelengths (Level 1 products only)
— key science applications (optional)

— key (geophysical if applicable)
parameters (Level 2, 3, 4 products)

— processing level and availability
— product type and production mode
— science team contact.

The Product Description contains summary
information about what is contained in the data set
and a few details about the resolution, derivation,
and accuracy of the data. Research and
Applications briefly describes some of the science
guestions and applicat